Proton Nuclear Magnetic Resonance spectra were recorded on a 400 MHz spectrometer in CDCl 3 referenced relative to residual CHCl 3 (δ = 7.26 ppm) unless otherwise stated.
Antibacterial activity
In vitro antibacterial activities 13 and 20 gave a negative result for bromide in the silver test.
Preparation of 3-Benzyl-1-(pyrrolidinecarbonylmethyl)imidazolium bromide (17):
To a stirred solution of pyrrolidine bromoacetate (2.00 g, 10.41 mmol) in diethyl ether (100 mL) at 0 ºC under Nitrogen atmosphere was added dropwise 1-benzylimidazole (1.65 g, 10.41 mmol). The reaction mixture was stirred vigorously at 0 ºC for 1 h, then at RT overnight. The upper diethyl ether phase was decanted and the IL washed with diethyl ether (5 x 50 mL), then residual solvent was removed on the rotary evaporator. The product was dried in vacuo for 1 day to give a white solid at RT in 76 % yield (2.78 g, 7.94 mmol 137.69, 132.61, 129.57, 129.52, 128.84, 124.61, 120.69, 53.52, 51.21, 46.53, 46.20, 25.97, 24 .03. 
Preparation of 3-methyl-1-(pyrrolidinecarbonylmethyl)imidazolium NTf 2 (16):
A flask was charged with 3-methyl-1-(pyrrolidinecarbonylmethyl)imidazolium bromide (11.00 g, 40.14 mmol) and distilled water (40 mL). LiNTf 2 (11.52 g, 40.14 mmol) in distilled water (40 mL) was added in one portion and the suspension was stirred vigorously for 4 h at RT. The top aqueous layer was removed, the IL washed with water (3 x 40 mL) then the solvent removed on the rotary evaporator. The product was dried in vacuo for 72 h to give a colourless liquid at RT in 69 % yield (13.15 g, 27.72 mmol). 1 
Preparation of 3-benzyl-1-(pyrrolidinecarbonylmethyl)imidazolium NTf 2 (18):
A flask was charged with 3-benzyl-1-(pyrrolidinecarbonylmethyl)imidazolium bromide (200 mg, 0.57 mmol) and distilled water (2 mL). LiNTf 2 (163 mg, 0.57 mmol) in distilled water (2 mL) was added in one portion and the suspension was stirred vigorously for 4 h at RT. The top aqueous layer was removed, the IL washed with water (3 x 4 mL) then the solvent removed on the rotary evaporator. The product was dried in vacuo for 72 h to give a colourless liquid at RT in 86 % yield (271 mg, 0.49 mmol). 1 H NMR (400 MHz, DMSO-d6): 9.18 (s, 1H), 7.80 (t, 1H, J 1.6), 7.65 (t, 1H, J 1.6), 7.44-7.40 (m, 5H), 5.88 (s, 2H), 5.19 (s, 2H), 3.45 (t, 2H J 6.8,) 
13
C NMR (150 MHz, DMSO-d6) 163. 01, 137.41, 134.81, 129.03, 128.76, 128.15, 124.38, 121.82, 119.44 
Preparation of 3-methyl-1-(methoxycarbonylmethyl)imidazolium Octylsulfate (14):
A flask was charged with 3-methyl-1-(methoxycarbonylmethyl)imidazolium bromide (2.00 g, 8.51 mmol) and distilled water (7.5 mL). Sodium octylsulfate (1.97 g, 8. 51 mmol) in distilled water (7.5 mL) was added in one portion and the suspension was stirred vigorously for 4 h at RT. The water was removed on the rotary evaporator and residue was dissolved in dichloromethane (15 mL) and washed with water. Organic layer was dried over anhydrous magnesium sulphate, filtered and filtrate was evaporatorated. The product was dried in vacuo for 72 h to give a colourless viscous liquid in 64 % yield (1.91 g, 5.24 mmol 
Preparation of 3-methyl-1-(methoxycarbonylmethyl)imidazolium tetrafluoroborate (10):
A flask was charged with 3-methyl-1-(methoxycarbonylmethyl)imidazolium bromide (500 mg, 2.31 mmol) and acetone (4 mL) under a Nitrogen atmosphere. NaBF 4 (31 mg, 2.31 mmol) was added in one portion and the suspension was stirred vigorously for 4 days at RT.
The fine white precipitate was filtered quickly in air and washed with dry acetone (2 x 4 mL).
The filtrate and washings were combined and solvent removed by rotary evaporation, then in vacuo for 2 days to give a white solid in 95 % yield (492 mg, 2.03 mmol). 1 H NMR (600 MHz, DMSO-d6) 9.12 (s, 1H), 7.79-7.77 (m, 2H), 5. 31 (s, 2H), 3.97 (s, 3H), 3.82 (s, 3H) . 
Preparation of 3-methyl-1-(methoxycarbonylmethyl)imidazolium hexafluorophosphate (12):
A flask was charged with 3-methyl-1-(ethoxycarbonylmethyl)imidazolium bromide (500 mg, 2.13 mmol), and acetone (2 mL). KPF 6 (600 mg, 3.49 mmol) in acetone (2 mL) was added in one portion and the suspension was stirred vigorously for 4 days under reflux. After 4 days the fine white precipitate was filtered quickly in air and washed with dry acetone (2 x 4 mL).
The filtrate and washings were combined, solvent removed by rotary evaporation, then in vacuo for 2 days to yield a white solid at RT in 95 % yield (605 mg, 2.01 mmol). 1 
General Procedure-Acetalisation of aldehydes
An 20 mL reaction flask was fitted with a magnetic stirring bar, charged with catalyst (0.08 mmol), fitted with a septum and flushed with argon. Benzaldehyde (170 µL, 1.67 mmol) was added followed by dry methanol (3.4 mL) via syringe. The solution was then stirred under argon at room temperature for 24 h. When conversion was judged to be either complete or >95% (by 1 H NMR spectroscopic analysis) the reaction was quenched with PhNHNH 2 and the solvent was removed in vacuo. The crude product was then purified by flashchromatography or yield was calculated by 1 H NMR spectroscopy using an internal standard.
Characterisation data-Acetalisation of aldehydes
Benzaldehyde dimethyl acetal (8)
The dimethyl acetal was obtained following the general procedure using catalyst 10 (20.5 mg, 0.08mmol), methanol (3.4 mL) and benzaldehyde (170 µL, 1.67 mmol). After purification of the crude material by flash chromatography (3:1 Hexane: EtOAc) the product 8 was obtained as a pale yellow liquid (216 mg, 86%).
The NMR spectra of 8 were consistent with those previously reported. 
2-Chlorobenzaldehyde dimethyl acetal (21)
The dimethyl acetal was obtained following the general procedure using catalyst 10 (22.7 mg, 0.09 mmol), methanol (3.4 mL) and 2-chlorobenzaldehyde (200 µL, 1.78 mmol). After purification of the crude material by flash chromatography (5:1 Hexane: EtOAc) the product 21 was obtained as a pale yellow liquid (318 mg, 96%).
The NMR spectra of 21 were consistent with those previously reported. 6, 124.4, 126.5, 128.1, 129.1, 133.8 (q) , 139.8 (q).
3-Chlorobenzaldehyde dimethyl acetal (22)
The dimethyl acetal was obtained following the general procedure using catalyst 10 (22.7 mg, 0.09 mmol), methanol (3.4 mL) and 3-chlorobenzaldehyde (200 µL, 1.78 mmol). After purification of the crude material by flash chromatography (5:1 Hexane: EtOAc) the product 22 was obtained as a pale yellow liquid (307 mg, 93%).
The NMR spectra of 22 were consistent with those previously reported. 5, 126.1, 127.6, 129.1, 129.3, 132.7 (q) , 134.8 (q)
4-Chlorobenzaldehyde dimethyl acetal (23)
The dimethyl acetal was obtained following general procedure using catalyst 10 (22.7 mg, 0.09 mmol), methanol (3.6 mL) and 4-chlorobenzaldehyde (250 mg, 1.78 mmol). After purification of the crude material by flash chromatography (5:1 Hexane: EtOAc) the product 23 was obtained as a pale yellow liquid (314 mg, 95%).
The NMR spectra of 23 were consistent with those previously reported. 
2-Methylbenzaldehyde dimethyl acetal (24)
The dimethyl acetal was synthesised was synthesised following general procedure using catalyst 10 (22.7 mg, 0.09 mmol), methanol (2.3 mL) and 2-methylbenzaldehyde (100 µL, 0.86 mmol). After purification of the crude material by flash chromatography the product 24 was obtained as a pale yellow liquid (125 mg, 87%).
The NMR spectra of 24 were consistent with that previously reported. 
4-Methoxybenzaldehyde dimethyl acetal (25)
The dimethyl acetal was obtained following the general procedure using catalyst 10 (20. The NMR spectra of 25 were consistent with those previously reported. 
3,3-Dimethoxypropenyl benzene (27)
The desired dimethyl acetal was obtained following the general procedure using the catalyst 10 (20.2 mg, 0.08 mmol), methanol (2.1 mL) and cinnamaldehyde (100 µL, 0.79 mmol).
After purification of the crude material by flash chromatography (3:1 Hexane: EtOAc) the product 27 was obtained as a pale yellow liquid (116 mg, 83%). Note: the use of PhNHNH 2
was not required.
The NMR spectra of 27 were consistent with those previously reported. 
3,3-Dimethoxypropyl benzene (28)
The desired dimethyl acetal was obtained following the general procedure using catalyst 10 (1.01 mg, 0.004 mmol), deuterated methanol (1 mL) and 3-pheylpropanal (50 µL, 0.38 mmol). The reaction mixture was stirred for 1 minute then styrene (43 µL, 0.038 mmol) was added via syringe. The yield of 28 was determined using 1 H NMR spectroscopy (97%). Phenyl-1,3-dithiolane (32) 6 6 The dithiolane was obtained following the general procedure using catalyst 10 (27.8 mg, 0.11 mmol), 1,2-ethanedithiol (100 µL, 1.19 mmol), THF (200 µL) and benzaldehyde (110 µL, 1.08 mmol). After completion of the reaction, the reaction mixture was added to a saturated NaHCO 3 solution (5 mL) and the product was extracted with ethyl acetate (2 x 10 mL). The organic layer was separated, dried over MgSO 4 and the solvent was removed under reduced pressure. After purification by flash chromatography the product 32 was obtained as a colourless liquid (180 mg, 92 %).
The NMR spectra of 32 were consistent with those previously reported. 8, 55.8, 127.5, 127.6, 128.1, 139.9 (q) 13 C NMR (100 MHz, CDCl 3 ):39. 8, 55.8, 127.5, 127.6, 128.1, 139 .9 (q)
Phenyl-1,3-dithiane (33)
The dithiane was obtained following the general procedure using catalyst 10 (68.3 mg, 0.27 mmol), 1,3-propanedithiol (300 µL, 2.98 mmol), anhydrous THF (9.1 mL) and benzaldehyde (276 µL, 2.71 mmol). After completion of the reaction, the reaction mixture was added to a saturated solution of NaHCO 3 (5 mL) and the product was extracted with EtOAc (2 x 10 mL). The organic layer was separated, dried over MgSO 4 and the solvent was removed under reduced pressure. After purification by flash chromatography the product 33 was obtained as a white solid (344 mg, 65%).
The NMR spectra of 33 were consistent with those previously reported. 1 6, 31.6, 51.0, 127.3, 128.0, 128.3, 139 .9 (q)
Phenyl-1,3-dioxane (34)
The dioxane was obtained following the general procedure using catalyst 10 (32.9 mg, 0.13 mmol), 1,3-propanediol (100 µL, 1.38 mmol) and benzaldehyde (128 µL, 1.26 mmol). After purification of the crude material by flash chromatography the product 34 was obtained as a pale yellow liquid (177 mg, 86%).
The NMR spectra of 34 were consistent with those previously recorded. 
7.0
Recyclability study
Phenyl-1,3-dithiane (33)
The dithiane was obtained following the general procedure using catalyst 10 (68.3 mg, 0.27 mmol), 1,3-propanedithiol (300 µL, 2.98 mmol), anhydrous THF (9.1 mL) and benzaldehyde (276 µL, 2.71 mmol). (E)-stilbene (2.71mmol) was added as an internal standard. After 24h, the yield of product 33 was obtained by 1 H NMR spectroscopy with the internal standard.
The catalyst was extracted using hexane, dried in vacuo and reused in subsequent reaction. A r e a : 2 . 9 8 5 9 7 e + 0 0 6 2.514
=====================================================================
A r e a : 3 . 6 8 8 8 
